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SPECIFICATION 



POWER TRANSMISSION MECHANISM OF MODEL VEHICLE 



TECHNICAL FIELD 

[0001] The present invention relates to a power 
transmission mechanism of a model vehicle and, more 
particularly, to a power transmission mechanism for use in 
model tracked vehicles (caterpillar vehicles), e.g. tanks, 
or model vehicles without a steering mechanism. 
BACKGROUND ART 

[0002] A drive mechanism used in a conventional radio- 
controlled model tank (RC tank) will be explained below. 
The RC tank has a receiver provided on the vehicle body- 
thereof to receive control signals from a transmitter of a 
radio control unit . A control part provided on the vehicle 
body controls left and right motors mounted on the vehicle 
body on the basis of the received control signals so that 
the motors are rotated forward or backward and so forth. 
The left and right motors transmit power to left and right 
caterpillars of the RC tank independently of each other. 
[0003] Fig. 4 illustrates an RC tank arranged as stated 
above. A radio control unit 100 has a left lever 101 for 
outputting control signals for a left motor 105 and a right 
lever 102 for outputting control signals for a right motor 
106. If the left and right levers 101 and 102 are 
simultaneously actuated forward or backward by the same 
amount, a control part 104 provided on a vehicle body 103 
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outputs signals to the left motor 105 and the right motor 
106 to rotate them at the same speed. The signals are 
amplified in amplifiers 105a and 105b to drive the 
respective motors 105 and 106, thereby causing the RC tank 
to travel forward or backward. During the forward or 
backward traveling, if the amount of actuation of one lever 
is reduced, the rotational speed of the caterpillar rotated 
by one motor reduces , and the vehicle body turns . The 
control part 104 on the vehicle body 103 outputs signals to 
the left motor 105 and the right motor 106 to rotate them 
at the same speed, and the signals are amplified in the 
left and right amplifiers 105a and 105b to drive the 
respective motors . 

[0004] Meanwhile, as shown in Fig. 5, a radio control 
unit 200 of a radio-controlled car (RC car) or the like has 
two control levers, of which a left lever 201 is actuated 
to perform speed control, and a right lever 202 is used for 
steering control. This type is common in RC cars. A 
control part 204 on a vehicle body 203 outputs signals to a 
motor 205 and a steering servo 206. The signal output to 
the motor 205 is amplified in an amplifier 205a to drive 
the motor 205. 

[0005] Under these circumstances, attempts to make the 
operation of the remote controller for RC tanks similar to 
that for RC cars have been proposed, for example, in Patent 
Document 1 and Patent Document 2 that was presented by this 
applicant. The RC tanks in these patent documents have 
left and right motors that are independent of each other in 
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the same way as in the above-described RC tank. The radio 
control units of these RC tanks, however, have a left lever 
for throttling and a right lever for steering. A control 
part processes actuating signals of the left and right 
levers in a software manner to change the rotational speeds 
and rotational directions of the left and right motors, 
thereby controlling turning and forward and backward 
traveling of the RC tank. 

Patent Document 1: Japanese Patent Application Publication 

No. Hei 11-221370 
Patent Document 2: Japanese Patent Application Publication 

No. 2002-306860 
DISCLOSURE OF THE INVENTION 
PROBLEM TO BE SOLVED BY THE INVENTION 

[0006] In RC tanks such as those disclosed in Patent 
Documents 1 and 2, however, the left and right drive 
systems are driven by the left and right motors, which are 
independent of each other. Therefore, even if the right 
and left motors are of the same specifications and driven 
by the same power supply, because each individual motor has 
different output characteristics due to manufacturing 
errors , the vehicle may travel while being biased toward 
one side when supposed to travel in a straight line. In 
such a case, the operator oneself needs to control the 
travel of the vehicle in accordance with the deviation of 
the output characteristics of the left and right motors. 
[0007] An object of the present invention is to provide 
a power transmission mechanism of an RC tank having two 



drive systems that is capable of controlling forward and 
backward traveling and turning of the vehicle while 
mechanically performing accurate straight running control 
independently of the output characteristics of each drive 
system. 

MEANS FOR SOLVING THE PROBLEM 

[0008] To solve the above-described problem, the 
invention set forth in claim 1 provides a power 
transmission mechanism 1 for use in a model vehicle (model 
tank) . The power transmission mechanism 1 includes a drive 
unit (motor for traveling) 10 for traveling providing a 
drive force for traveling to the model vehicle, a first 
rotating shaft 35 to which the drive force of the traveling 
drive unit 10 is transmitted, a first differential gear 
(left -side differential gear) 40 and a second differential 
gear (right-side differential gear) 50 to which the 
rotation of the first rotating shaft 35 is transmitted, a 
first wheel (left -side sprocket) 61 rotated by the first 
differential gear 40, a second wheel (right-side wheel) 62 
rotated by the second differential gear 50, a drive unit 
(motor for turning) 30 for turning providing a drive force 
for turning to the model vehicle, a second rotating shaft 
(right-side inner rotating shaft) 53 to which the drive 
force of the turning drive unit 30 is transmitted, a third 
differential gear (center differential gear) 80 to which 
the rotation of the second rotating shaft 53 is transmitted, 
a third rotating shaft (left-side inner rotating shaft) 43 
transmitting the rotation transmitted from the third 
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differential gear 80 to the first differential gear 40 , and 
a control part 2 controlling the rotations of the traveling 
drive unit 10 and the turning drive unit 30. The third 
differential gear 80 transmits the rotation transmitted 
from the second rotating shaft 53 to the third rotating 
shaft 43 through differential rotation. The first 
differential gear 40 transmits the rotation transmitted 
from the third rotating shaft 43 to the first wheel 61 
through differential rotation. The second rotating shaft 
53 transmits the rotation transmitted from the turning 
drive unit 30 to the second differential gear 50. The 
second differential gear 50 transmits the rotation 
transmitted from the second rotating shaft 53 to the second 
wheel 62 through differential rotation. 

[0009] According to the invention set forth in claim 2, 
when the model vehicle is to travel in a straight line, the 
control part 2 drives the traveling drive unit 10 and stops 
the turning drive unit 30. 

[0010] According to the invention set forth in claim 3, 
when the model vehicle is to make a slow turn, the control 
part 2 drives the traveling drive unit 10 and, at the same 
time, drives the turning drive unit 30, thereby producing a 
difference in the number of revolutions of the left- and 
right-side wheels 61 and 62. 

[0011] According to the invention set forth in claim 4, 
when the slow turn is to be made, rotations in the same 
direction are applied from the traveling drive unit 10 and 
the turning drive unit 30 to either one of the first 



differential gear 40 and the second differential gear 50 to 
increase the number of revolutions of either one of the 
first wheel 61 and the second wheel 62, and at the same 
time, rotations in opposite directions to each other are 
applied from the traveling drive unit 10 and the turning 
drive unit 30 to the other of the first differential gear 
40 and the second differential gear 50 to reduce the number 
of revolutions of the other of the first wheel 61 and the 
second wheel 62. 

[0012] According to the invention set forth in claim 5, 
when the model vehicle is to make a pivot turn, the control 
part 2 drives the traveling drive unit 10 and the turning 
drive unit 30 at predetermined numbers of revolutions, 
thereby stopping the rotation of either one of the first 
wheel 61 and the second wheel 62 and rotating the other of 
the first wheel 61 and the second wheel 62. 

[0013] According to the invention set forth in claim 6, 
when the pivot turn is to be made, the rotations of the 
traveling drive unit 10 and the turning drive unit 30 are 
applied to either one of the first differential gear 40 and 
the second differential gear 50 at the same number of 
revolutions but in opposite directions, thereby stopping 
the rotation of either one of the first wheel 61 and the 
second wheel 62. 

[0014] According to the invention set forth in claim 7, 
when the model vehicle is to make a spin turn, the control 
part 2 stops the traveling drive unit 10 and drives the 
turning drive unit 30, thereby rotating the first wheel 61 



and the second wheel 62 in opposite directions. 
[0015] According to the invention set forth in claim 8, 
when the spin turn is to be made, rotation of the turning 
drive unit 30 is applied to either one of the first 
differential gear 40 and the second differential gear 50 to 
rotate either one of the first wheel 61 and the second 
wheel 62, and at the same time, rotation of the turning 
drive unit 30 is applied to the other of the first 
differential gear 40 and the second differential gear 50 at 
the same number of revolutions as that of the rotation 
applied to the one of the first and second differential 
gears 40 and 50 but in the opposite direction to that of 
the rotation, thereby rotating the other of the first wheel 
61 and the second wheel 62 in the opposite direction to 
that of the rotation of the one of the first wheel 61 and 
the second wheel 62. 

[0016] According to the invention set forth in claim 9, 
the power transmission mechanism 1 further includes a first 
speed-reducing mechanism that transmits rotation of the 
traveling drive unit 10 to the first rotating shaft 35 
after reducing the speed of the rotation. According to the 
invention set forth in claim 10, the power transmission 
mechanism 1 further includes a second speed-reducing 
mechanism that transmits rotation of the turning drive unit 
30 to the second rotating shaft 53 after reducing the speed 
of the rotation. 

[0017] According to the invention set forth in claim 11, 
the power transmission mechanism 1 further includes a first 
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rotating shaft left gear 36 that transmits rotation of the 
first rotating shaft 35 to the first differential gear 40, 
and a first rotating shaft right gear 37 that transmits 
rotation of the first rotating shaft 35 to the second 
differential gear 50. 

[0018] According to the invention set forth in claim 12, 
the power transmission mechanism 1 further includes a first 
differential gear peripheral gear 41 which is provided on 
the first differential gear 40 and to which rotation of the 
first rotating shaft left gear 36 is transmitted, and a 
second differential gear peripheral gear 51 which is 
provided on the second differential gear 50 and to which 
rotation of the first rotating shaft right gear 37 is 
transmitted. In addition, according to the invention set 
forth in claim 13, the first wheel 61 rotates in the same 
direction as the first differential gear peripheral gear 41, 
and the second wheel 62 rotates in the same direction as 
the second differential gear peripheral gear 51. In 
addition, according to the invention set forth in claim 14, 
the model vehicle is a tracked vehicle. 
EFFECTS OF THE INVENTION 

[0019] The power transmission mechanism according to the 
present invention is provided with two drive units having 
different functions for traveling and turning. Therefore, 
these drive units need not have the same specifications for 
two drive systems. Accordingly, it is possible to change 
the specifications of one of the drive units easily 
according to use application. 
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[0020] Further, the drive unit for traveling and the 
drive unit for turning can be controlled independently of 
each other, and it is possible to control the left and 
right turning directions and forward and backward traveling 
speeds of the model vehicle independently of each other by 
controlling the rotational directions and rotational speeds 
of the respective drive units without performing 
complicated control in a software manner as in the 
conventional practice. Thus, a radio control unit for use 
in ordinary RC cars can be used for the model vehicle 
without the need to change the software of the control part 
to a considerable extent. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] [Fig. 1] is a perspective view of a power 
transmission mechanism according to the present invention. 

[Fig. 2] is a horizontal sectional view of the power 
transmission mechanism according to the present invention. 

[Fig. 3] is a sectional view of a differential gear 
used in the present invention. 

[Fig. 4] is a conceptual view showing a conventional 
RC tank power control. 

[Fig. 5] is a conceptual view showing a conventional 
RC car power control. 
Explanation of Reference Numerals : 
[0022] 1: power transmission mechanism 
10: motor for traveling 
30: motor for turning 
35: first rotating shaft 
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36: first rotating shaft left-end gear 

37: first rotating shaft right-end gear 

40: left differential gear 

41: peripheral gear 

42: left-outer rotating shaft 

43: left-inner rotating shaft 

50: right differential gear 

51: peripheral gear 

52: right-outer rotating shaft 

53: right-inner rotating shaft 

61: left wheel 

62: right wheel 

80: center differential gear 
BEST MODE FOR CARRYING OUT THE INVENTION 
[0023] An embodiment in which a power transmission 
mechanism according to the present invention is applied to 
a model tank will be explained with reference to Figs. 1 to 
3. It should be noted that the present invention is not 
necessarily limited to tanks but may also be applied to any 
model vehicles other than tanks such as tracked vehicles 
(caterpillar vehicles) or model vehicles equipped with no 
steering mechanism. 

[0024] The power transmission mechanism according to the 
present invention controls running of a model vehicle by 
using two motors to perform straight-line travel, slow turn, 
pivot turn, and spin turn smoothly from low speed to high 
speed. Basically, the power transmission mechanism employs 
differential gears that are generally used to adjust the 
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numbers of revolutions of the left and right wheels of an 
automobile or the like during cornering and controls the 
rotations of the two motors by combination of the 
differential gears . 

[0025] The model tank used in the present invention is 
radio controlled, and a conventional 2 -channel radio 
control unit as used in Fig. 5, for example, is employed 
for the radio control. The traveling of the model vehicle 
is controlled by actuating the left lever, and the turning 
of the model vehicle is controlled with the right lever. 
Although not shown in the figures, the model tank in the 
present invention has a control part 2, e.g. a CPU, that 
controls the rotational speeds and rotational directions of 
a motor 10 for traveling and a motor 30 for turning 
(described later). The model tank further has a receiver 
that receives control signals transmitted from the radio 
control unit and that transmits the received control 
signals to the control part 2, and a storage battery that 
supplies a power for drive to the traveling motor 10 and 
the turning motor 30. 

[0026] The power transmission mechanism according to the 
present invention is disposed in the body of the model tank. 
Figs. 1 and 2 show the power transmission mechanism 1. In 
Fig. 1, illustration of a gear box 90 that houses the power 
transmission mechanism 1 is omitted. In Fig. 2, 
illustration of a gear 12 of the traveling motor 10, a gear 
32 of the turning motor 30, and a right sprocket 62 is 
omitted. 
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[0027] < Forward -Backward Traveling Mechanism> First, a 
drive mechanism regarding forward- backward traveling in the 
power transmission mechanism 1 will be explained. The 
traveling motor 10 is a drive source for forward and 
backward traveling. The traveling motor 10 is not 
necessarily limited to a motor but may be an engine or the 
like . 

[0028] A traveling motor gear 12 is fixed to a rotating 
shaft 11 of the traveling motor 10. Members denoted by 
reference numerals 22 to 29, which will be described below, 
constitute a first speed-reducing mechanism that reduces 
the speed of rotation of the traveling motor 10. The 
traveling motor gear 12 is meshed with a first gear 22. 
The first gear 22 rotates together with a first bevel gear 
23. The first bevel gear 23 is meshed with a second bevel 
gear 25 rotatably mounted on a first rotating shaft 35. A 
second gear 26 having a small diameter is disposed at the 
left side of the second bevel gear 2 5 so as to rotate 
together with the second bevel gear 25. The second gear 26 
is meshed with a third gear 27 having a large diameter. 
The third gear 27 is rotatably mounted on a left -inner 
rotating shaft 43. A fourth gear 28 having a small 
diameter is disposed at the left side of the third gear 27 
so as to rotate together with the third gear 27. The 
fourth gear 28 is meshed with a fifth gear 29 having a 
large diameter. The fifth gear 29 is fixed to the first 
rotating shaft 35. 

[0029] Thus, the first speed-reducing mechanism 
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comprises the first gear 22 , the first bevel gear 23, the 
second bevel gear 25, the second gear 26, the third gear 27, 
the fourth gear 28, and the fifth gear 29 and transmits the 
rotational power of the traveling motor gear 20 to the 
first rotating shaft 35 after reducing the speed of the 
rotational power. 

[0030] A first shaft left-end gear 36 is fixed to the 
left end of the first rotating shaft 35, and a first shaft 
right -end gear 37 is fixed to the right end of the first 
rotating shaft 35 so that the first shaft left-end gear 36 
and the first shaft right-end gear 37 rotate together with 
the first rotating shaft 35. Accordingly, the first shaft 
left-end gear 36 and the first shaft right-end gear 37 
rotate in the same direction and at the same number of 
revolutions . 

[0031] The first shaft left-end gear 36 is meshed with a 
peripheral gear 41 provided on the outer peripheral surface 
of a left differential gear 40. The first shaft left-end 
gear 32 is meshed with a peripheral gear 51 provided on the 
outer peripheral surface of the left differential gear 50. 
It should be noted that a left-outer rotating shaft 42 
projects out leftward from the left side of the left 
differential gear 40, and a left-inner rotating shaft 43 
projects toward the center from the right side of the left 
differential gear 40. The left-outer rotating shaft 42 and 
the left-inner rotating shaft 43 are allowed to rotate 
differentially by the left differential gear 40. Similarly, 
a right -outer rotating shaft 52 projects out rightward from 
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the right side of the right differential gear 50, and a 
right-inner rotating shaft 53 projects toward the center 
from the left side of the right differential gear 50. The 
right-outer rotating shaft 52 and the right-inner rotating 
shaft 53 are allowed to rotate differentially by the right 
differential gear 50. 

[0032] Further, a left sprocket 61 and a right sprocket 
62 of the model tank are fixed to the respective ends of 
the left-outer rotating shaft 42 and the right-outer 
rotating shaft 52. The left sprocket 61 and the right 
sprocket 62 rotate in response to the rotations of the 
left-outer rotating shaft 42 and the right-outer rotating 
shaft 52, respectively. The left sprocket 61 and the right 
sprocket 62 are attached to left and right caterpillars 
(not shown), respectively. The caterpillars rotate in 
response to the rotations of the left sprocket 61 and the 
right sprocket 62, respectively. 

[0033] The structure of a differential gear will be 
explained below with reference to Fig. 3. Fig. 3(a) is a 
perspective view of the left differential gear 40. Fig. 
3(b) is an exploded view of the left differential gear 40. 
The left differential gear 40 has three small bevel gears 
48 therein. The small bevel gears 48 are supported in the 
same plane by a support part 44 having three support rods 
44a diverging from the center at an angle of 120° from each 
other. The small bevel gears 48, which are supported by 
the support part 44, are held by a left large bevel gear 45 
and a right large bevel gear 46 from both sides thereof. 



- 15 - 

The small bevel gears 48 held by the left and right large 
bevel gears 45 and 46 in this way are housed in a casing 49, 
A casing cover 47 covers the casing 49 from the side of the 
right large bevel gear 45 and is screwed to the casing 49. 
In this way, the components of the left differential gear 
40 are integrated together. It should be noted that the 
distal ends of the support rods 44a of the support part 44 
are supported by three recesses 49a, respectively, provided 
in the casing 49. Accordingly, the support part 44 is 
integrated with the casing 45 and rotates in response to 
the rotation of the casing 49. 

[0034] In addition, the right large bevel gear 46 is 
provided with a rotating shaft mounting portion 46a. The 
left-inner rotating shaft 43 is secured to the rotating 
shaft mounting portion 46a. Thus, the right large bevel 
gear 46 and the left-inner rotating shaft 43 rotate 
together as one unit. Meanwhile, the left -outer rotating 
shaft 42 (not shown) is secured to the left large bevel 
gear 45, so that the left large bevel gear 45 and the left- 
outer rotating shaft 42 rotate together as one unit. 
Accordingly, when the peripheral gear 41, which is 
integrally formed with the casing 49, rotates, the support 
part 44 and the support rods 44a rotate together as one 
unit, and the small bevel gears 48 rotatably mounted on the 
support rods 44a also rotate. The rotations of the small 
bevel gears 48 are transmitted to the right large bevel 
gear 46 and the left large bevel gear 47. At this time, 
the right large bevel gear 46 and the left large bevel gear 



47 rotate in opposite directions, 

[003 5] The rotation transmitted from the peripheral gear 
41 in a state where the right large bevel gear 46 is locked 
is transmitted to the left large bevel gear 4 5 in the same 
rotational direction as that of the peripheral gear 41. It 
should be noted that the left differential gear 40, the 
right differential gear 50 and the center differential gear 
80 have the same internal structure. The center 
differential gear 80, however, has no peripheral gear. 
Further, the left differential gear 40 and the right 
differential gear 50 are positioned in bilateral symmetry 
as shown in Figs. 1 and 2. Thus, the differential gear 
causes the rotating shafts connected to the left and right 
of the differential gear to rotate differentially in 
opposite directions . Generally used types of differential 
gears include a gear differential in which bevel gears are 
combined in the differential gear as stated above, and a 
ball differential that uses the rotation of balls. Either 
type of differential gear is usable. 

[0036] Next, the operation of the above -described 
forward- backward traveling mechanism will be explained. 
The traveling motor 10 is controlled in terms of the 
forward-reverse rotation, rotational speed, etc. of the 
motor by the control part 2 in accordance with control 
signals from the remote control unit (not shown) that are 
received by the receiver (not shown) provided on the 
vehicle body. 

[0037] When a forward -backward traveling signal is 
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received, the traveling motor 10 is controlled, and the 
rotating shaft 11 of the traveling motor 10 and the 
traveling motor gear 12 rotate in a predetermined direction. 
[0038] The rotation of the rotating shaft 11 is 
transmitted to the first gear 22, causing the first gear 22 
and the first bevel gear 23 to rotate. The rotation of the 
first bevel gear 23 is transmitted to the second bevel gear 
25, causing the second bevel gear 25 to rotate together 
with the second gear 26. The rotation of the second gear 
26 is transmitted to the third gear 27, causing the third 
gear 27 to rotate together with the fourth gear 28. The 
rotation of the fourth gear 28 is transmitted to the fifth 
gear 29, causing the fifth gear 29 to rotate together with 
the first rotating shaft 35. As the first rotating shaft 
35 rotates, the first shaft left-end gear 36 and the first 
shaft right -end gear 37 rotate together with the first 
rotating shaft 35. 

[0039] Consequently, the rotational power of the 
traveling motor 10 is transmitted to the first shaft left- 
end gear 36 and the first shaft right-end gear 37 after the 
speed of the rotational power has been reduced to a 
predetermined rotational speed by the first speed-reducing 
mechanism, thus causing the first shaft left -end gear 36 
and the first shaft right-end gear 37 to rotate in the same 
direction and at the same number of revolutions. 
[0040] Further, the rotation of the first shaft left-end 
gear 36 is transmitted to the peripheral gear 41 of the 
left differential gear 40 and further transmitted to the 
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left-outer rotating shaft 42 through the differential 
mechanism of the left differential gear 40. The left 
sprocket 61 fixed to the left-outer rotating shaft 42 
rotates together with the left-outer rotating shaft 42. 
Similarly, the rotation of the first shaft right-end gear 
37 is transmitted to the peripheral gear 51 and further 
transmitted to the right-outer rotating shaft 52 through 
the differential mechanism of the right differential gear 
50. 

[0041] The right sprocket 62 rotates together with the 
right-outer rotating shaft 52. Because the left- and 
right -outer rotating shafts 42 and 52 rotate in the same 
direction and at the same number of revolutions, the left 
sprocket 61 and the right sprocket 62 also rotate in the 
same direction and at the same number of revolutions . 
Accordingly, the left and right caterpillars (not shown) 
also rotate in the same direction and at the same number of 
revolutions. Thus, the model tank can travel forward or 
backward with good lateral balance. 

[0042] It should be noted that the rotational directions 
of the left- and right -outer rotating shafts 42 and 52 are 
the same, but the number of revolutions of the rotating 
shafts 42 and 52 is twice the number of revolutions of the 
first shaft left-end gear 36 and the first shaft right-end 
gear 37. This is, however, the case where the left- and 
right-inner rotating shafts 43 and 53 are locked. 
[0043] <Turning Mechanism> Next, the turning mechanism 
of the power transmission mechanism 1 according to the 
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present invention will be explained. The turning motor 30 
serves as a drive source for turning the vehicle. The 
turning motor 30 needs to be controlled in terms of the 
forward-reverse rotation and rotational speed. Therefore, 
a motor that is easy to control in terms of these factors 
is appropriately used as the turning motor 30. 
[0044] A turning motor gear 32 is fixed to a rotating 
shaft 31 of the turning motor 30. Members denoted by 
reference numerals 71 to 79, which will be explained below, 
constitute a second speed-reducing mechanism that reduces 
the speed of rotation of the turning motor 30. The turning 
motor gear 32 is meshed with a sixth gear 71. The sixth 
gear 71 rotates together with a third bevel gear 72. The 
third bevel gear 72 is meshed with a fourth bevel gear 73 
rotatably mounted on the first rotating shaft 35. A 
seventh gear 74 having a small diameter is disposed at the 
left side of the fourth bevel gear 73 so as to rotate 
together with the fourth bevel gear 73. 

[0045] The seventh gear 74 is meshed with an eighth gear 
7 5 having a large diameter. The eighth gear 7 5 is 
rotatably mounted on the right-inner rotating shaft 53. A 
ninth gear 76 having a small diameter is disposed at the 
left side of the eighth gear 75 so as to rotate together 
with the eighth gear 75. The ninth gear 76 is meshed with 
a tenth gear 77 having a large diameter that is rotatably 
mounted on the first rotating shaft 35. An eleventh gear 
78 having a small diameter is disposed at the left side of 
the tenth gear 77 so as to rotate together with the tenth 
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gear 77. The eleventh gear 78 is meshed with a twelfth 
gear 79 having a large diameter. The twelfth gear 79 is 
fixed to the right-inner rotating shaft 53. 
[0046] Thus, the second speed- reducing mechanism 
comprises the sixth gear 71, the third bevel gear 72, the 
fourth bevel gear 73, the seventh gear 74, the eighth gear 
75, the ninth gear 76, the tenth gear 77, the eleventh gear 
78 and the twelfth gear 79 and transmits the rotational 
power of the turning motor 30 to the right -inner rotating 
shaft 53 after reducing the speed of the rotational power. 
[0047] The rotation of the right-inner rotating shaft 53 
is transmitted to the center differential gear 80 from the 
right side of the center differential gear 80. The center 
differential gear 80 converts the rotation input thereto 
from the right -inner rotating shaft 53 at the right side 
thereof to a rotation in the opposite direction and 
transmits it to the left-inner rotating shaft 43 at the 
left side thereof. 

[0048] The rotation of the left-inner rotating shaft 43 
is transmitted to the left differential gear 40 from the 
right side thereof. The left differential gear 40 converts 
the rotation input thereto from the left -inner rotating 
shaft 43 to a rotation in the opposite direction and 
transmits it to the left-outer rotating shaft 42 at the 
left side thereof. A left sprocket 61 is fixed to the 
left-outer rotating shaft 42. 

[0049] Meanwhile, the rotation of the right-inner 
rotating shaft 53 transmitted from the second speed- 



reducing mechanism is transmitted to the right differential 
gear 50 from the left side of the right differential gear 
50. The right differential gear 50 converts the rotation 
input thereto from the right -inner rotating shaft 53 to a 
rotation in the opposite direction and transmits it to the 
right-outer rotating shaft 52 at the left side thereof. A 
right sprocket 62 is fixed to the right-outer rotating 
shaft 52. 

[0050] Next, the operation of the above-described 
turning mechanism will be explained. The rotation of the 
turning motor 30 is transmitted to the turning motor gear 
32 through the rotating shaft 31. The rotation of the 
turning motor gear 32 is transmitted to the sixth gear 71, 
causing the sixth gear 71 to rotate together with the third 
bevel gear 72. The rotation of the third bevel gear 72 is 
transmitted to the fourth bevel gear 73, causing the fourth 
bevel gear 73 to rotate together with the seventh gear 74. 
The rotation of the seventh gear 74 is transmitted to the 
eighth gear 75. The rotation of the eighth gear 75 is 
transmitted to the ninth gear 76. The rotation of the 
ninth gear 76 is transmitted to the tenth gear 77. The 
rotation of the tenth gear 77 is transmitted to the 
eleventh gear 78. The rotation of the eleventh gear 78 is 
transmitted to the twelfth gear 79. The right -inner 
rotating shaft 53 rotates together with the twelfth gear 79. 
[0051] The following is an explanation of the conversion 
of the rotational direction by the differential gears 40, 
50 and 80. In the following explanation, the rotation of 
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the right-inner rotating shaft 53 is assumed to be 
clockwise . 

[0052] The clockwise rotation of the right-inner 
rotating shaft 53 is input to the center differential gear 
80 from the right side of the center differential gear 80. 
The center differential gear 80 converts the input rotation 
to a counterclockwise rotation and transmits it to the 
left-inner rotating shaft 43. The counterclockwise 
rotation of the left -inner rotating shaft 43 is input to 
the left differential gear 40 from the right side of the 
left differential gear 40. The left differential gear 40 
converts the counterclockwise rotation to a clockwise 
rotation and transmits it to the left-outer rotating shaft 
42. The left sprocket 61 rotates clockwise together with 
the left-outer rotating shaft 42. 

[0053] Meanwhile, the clockwise rotation of the right- 
inner rotating shaft 53 is input to the right differential 
gear 50 from the left side of the right differential gear 
50. The right differential gear 50 converts the input 
rotation to a counterclockwise rotation and transmits it to 
the right-outer rotating shaft 52. The right sprocket 62 
rotates counterclockwise together with the right-outer 
rotating shaft 52. Accordingly, the left sprocket 61 
rotates clockwise, while the right sprocket 62 rotates 
counterclockwise . 

[0054] If the turning motor 30 is rotated with the 
traveling motor 10 suspended, a spin turn can be made. 
That is, the vehicle body turns in place without traveling 
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either forward or backward. If the turning motor 30 is 
rotated while the traveling motor 10 is in operation, the 
rotational numbers of the left and right sprockets 61 and 
62 can be changed while the rotational directions thereof 
remain the same. Accordingly, the vehicle body can be 
turned slowly leftward or rightward. 

[0055] To make a pivot turn, for example, the rotational 
force transmitted from the traveling motor 10 to the 
left-outer rotating shaft 42 and the rotational force 
transmitted from the turning motor 30 to the left -outer 
rotating shaft 42 are controlled so that the numbers of 
revolutions are the same but the rotational directions are 
opposite to each other. Consequently, the rotation of the 
left-outer rotating shaft 42 is stopped, while the right- 
outer rotating shaft 52 is rotated at a speed twice as high 
as that of the rotational force transmitted from the 
traveling motor 10. That is, the rotational force from the 
traveling motor 10 and that from the turning motor 30 are 
transmitted to the right-outer rotating shaft 52 in the 
same direction and at the same number of revolutions . 
Therefore, the total number of revolutions of rotational 
forces transmitted to the right-outer rotating shaft 52 is 
double the number of revolutions of rotational force so far 
transmitted thereto from the traveling motor 10. In this 
case, the left sprocket 61 stops, but only the right 
sprocket 62 rotates. Consequently, the vehicle body can 
make a pivot turn. It should be noted that if the 
rotational direction of the turning motor 30 is made 
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opposite to the above, a pivot turn of the vehicle body can 
be made in such a manner that the right sprocket 6 2 stops, 
while only the left sprocket 61 rotates. 



